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Abstract 

Background: Tine International Classification of Functioning, Disability and Health (ICF) defines participation as a 
person's performance in life situations, including the size of social networks, and satisfaction with social contacts. 
Stroke survivors are known to experience a reduction in the number of their social networks and contacts, which 
cannot be explained solely in terms of activity limitations caused by physical impairment. Problems of emotional 
processing, including impaired mood, emotion regulation and emotion perception, are known to occur following 
stroke and can detrimentally influence many aspects of social interaction and participation. The aim of this study is 
to investigate whether emotion processing impairments predict stroke survivors' restricted social participation, 
independent of problems with activity limitation. 

Methods/design: We aim to recruit 125 patients admitted to NHS Grampian with a confirmed diagnosis of stroke. 
All participants will be assessed on measures of emotion processing, social participation and activity limitation at 
approximately one month post stroke and again at approximately one year post stroke in order to assess change 
over time. 

Discussion: It is important to develop a greater understanding of the emotional factors which may underlie key 
social deficits in stroke recovery in an ageing population where stroke is one of the leading causes of severe, 
complex disability. This research may enable us to identify those who are risk of participation restriction and target 
them in the acute stroke phase of stroke so that adverse outcome is avoided and rehabilitation potential is fulfilled. 



Background 

The International Classification of Functioning, Disabil- 
ity and Health (ICF) [1] provides a conceptual frame- 
work for examining the consequences of a health 
condition in terms of function and disability and illus- 
trates how a health condition, such as a stroke, may im- 
pact upon an individual and their life (Figure 1). 

The ICF has three health components, and a health 
condition may cause difficulty in any of these areas: 
The stroke may result in Impairment in the body func- 
tion or structure, perhaps an inability to move a leg. 
Limitations in the individuals' ability to execute an activity 
may occur resulting in an Activity Limitation, e.g. they 
may be unable to walk. Individuals may find themselves 
restricted in what they can participate in, e.g. perhaps they 
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cannot participate in a social gathering, such as attending 
a walking club or even walking to church and as such will 
experience Participation Restrictions from this loss of so- 
cial engagement in a life situation. These three health 
components of the ICF are further influenced by personal 
and environmental factors, which are unique to the indi- 
vidual, such as personality and beliefs, friends and family, 
as well as home environment. Crucially, within the ICF, 
difficulties can occur in one domain and not in another, so 
the relationship between the components of Impairment, 
Activity Limitations and Participation restrictions is not 
necessarily causal. 

This current research investigates the health condition 
of stroke and looks at impairment in activity limitations 
and participation restrictions by examining the influence 
of impairments in emotion processing on social partici- 
pation whilst controlling for activity limitations. 

This research is informed by the literature in the fields 
of stroke, emotion processing and participation recovery 



© 201 2 Scott et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative 
Commons Attribution License (httpy/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 



Scott et at. BMC Neurology 201 2, 1 2:56 
http://www.biomedcentral.com/1471-2377/12/56 



Page 2 of 7 



Health Condition 



Impairment 



Activity 
Limitation 



■ Participation 
Restriction 



Environmental 
Factors 



i 

Personal 
Factors 



Figure 1 Graphic presentation of the 'disability' model of the 
International Classification of Functioning Disability and Health 
(World Health Organisation, 2001). 



in stroke, and this study protocol details the proposed 
methodology and analysis plan for this research. 



participation refers to the engagement in a variety of 
life situations, such as hobbies, recreation time, socialis- 
ing, work, as well as the number and frequency of con- 
tacts an individual has. Yet stroke survivors are known 
to experience a reduction in social participation, as 
observed in reduced engagement in leisure and social ac- 
tivities, which cannot be explained solely by activity limi- 
tation [8,9]. Stroke survivors are also known to 
experience a decline in social networks and contacts 
[10]. Decreases in the quantity and quality of their social 
participation and interactions are key factors in levels of 
self rated quality of life [11]. Social participation has also 
been shown to be a key determinant of discharge destin- 
ation from hospital suggesting that factors other than 
motor and cognitive limitations may be important in in- 
fluencing post-stroke outcomes [12]. 



Stroke 

Stroke is an increasingly common condition, and is the 
leading cause of severe, complex disability in the UK. 
More than 250,000 people live with disabilities caused 
by stroke. Economically, stroke care consumes an in 
excess of £2.8 billion of the UK National Health Ser- 
vice money each year in direct costs [2]. Within 
Scotland alone stroke care accounts for 5% of the total 
NHS budget [3]. Recovery from stroke is often asso- 
ciated with an intensive period of rehabilitation, with a 
focus on reducing levels of impairment and activity 
limitations. However, several studies investigating re- 
covery from stroke over time, including a review of 
qualitative studies, have suggested that stroke survivors 
themselves do not tend to think of their aims in terms 
of overcoming physical limitations [4-6], but rather 
focus on achieving social integration back into commu- 
nity, family and work life. 

There are many factors influencing stroke rehabilita- 
tion and recovery, and many barriers to the fulfilment 
of such a goal, in part due to the wide range of func- 
tions which stroke can impair, including motor con- 
trol, language, memory and emotion processing. Given 
the ageing of the population, it is likely that incidence 
of stroke will continue to rise, and with more indivi- 
duals surviving stroke, this is likely to be associated 
with important consequences for social interaction 
and the quality of life of both stroke survivors and 
their families. 

Social participation 

The World Health Organisation has defined successful 
rehabilitation as reintegration of the individuals back 
into their social networks and participation in activ- 
ities and the community [7]. Level of social participa- 
tion is increasingly becoming regarded as a pivotal 
factor in successful rehabilitation [7]. The term social 



Emotion processing 

We aim to measure emotion processing in relation to 
three constructs of emotional experience and emotion 
skills; 1) Emotion Perception, 2) Emotion Regulation, 
and 3) Depression and Anxiety. Emotion processing has 
been recognised as a crucial component in social inter- 
actions between individuals [13] and as such difficulties 
in emotion processing may have implications for the 
individual's ability to participate and interact in social 
situations [13,14]. First, impairment in the ability to ac- 
curately perceive emotions may impact on social partici- 
pation as this skill forms an important part of our social 
interactions. Inability to judge whether someone is 
happy, sad, or angry, may result in confusing and dissat- 
isfying social interaction, leading to increasing with- 
drawal from social situations [13,15]. Second, emotion 
regulation, specifically, this refers to the awareness, 
understanding and monitoring of our own emotions so 
that we may evaluate and influence which emotions we 
experience, when we experience them and crucially how 
strongly we experience them, in order to produce 
desired emotional states and goals. Finally, anxiety and 
depression are known to impact on the desire to engage 
in social interactions and participate in activities with 
other people [16]. In addition to this depression is 
known to affect how aware and sensitive we are to other 
people emotions [17] and is also associated with difficul- 
ties in emotion regulation [18]. In terms of stroke survi- 
vors, there is evidence to suggest that they are prone to 
all of these types of emotion processing impairment. 

Emotion perception involves the identification of 
emotionally-salient information in the environment, and 
the decoding of these emotional states. This ability to 
decode emotional signals from faces and voices is con- 
sidered to be an important component in the generation 
of emotional responses, emotional experiences and suc- 
cessful interaction in a social environment [14,19,20]. 
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Numerous studies have investigated emotion percep- 
tion ability in stroke survivors and demonstrated impair- 
ment in this abihty [19-22]. However, to date, these have 
focused on focal unilateral brain lesions to investigate 
the role of each hemisphere of the brain in emotion per- 
ception abilities and have not examined the impact of 
such impairments on the individual's life experience. 
Furthermore, there is little data available to evaluate the 
role of psychological factors on emotion perception fol- 
lowing stroke. For example, stroke frequently results in 
depression, and this might influence aspects of emotion 
perception. Research with patients with major depres- 
sion have demonstrated impairments in emotion percep- 
tion [19,23] and this has been considered a factor in the 
progress and consolidation of depression. Montagne, 
et al. [19] found that depressed stroke patients were sig- 
nificantly more impaired in labelling emotions than both 
the controls and non-depressed stroke patients. The 
results of this study suggest that mood disorders may 
interact with stroke to influence emotion perception. As 
emotion perception ability has been demonstrated to be 
a key factor in social interactions and communication, 
the relationship between mood, emotion perception and 
social participation warrants further investigation in 
stroke survivors [14]. 

The definition of emotion regulation in the current re- 
search refers to the awareness, understanding and moni- 
toring of our own emotions so that we may evaluate and 
influence which emotions we experience, when we ex- 
perience them and crucially how strongly we experience 
them, in order to produce desired emotional states and 
goals. Individuals utilise different emotion regulation 
strategies in order to effectively control their emotions, 
enabling them to produce the emotional state which 
they wish to attain. The importance of emotion regula- 
tion has been highlighted in clinical populations, where 
impairments in this ability are correlated with the se- 
verity of their mental health condition [18,24,25]. De- 
pression, anxiety, post traumatic stress disorder and 
schizophrenia are illnesses which have all been shown 
to impair emotion regulation, and although no direct 
link has been explored, these conditions are all asso- 
ciated with reduced social participation. Emotion regu- 
lation has also been identified as an important factor in 
psychological adaptation to chronic illness [26]. Suc- 
cessful emotion regulation has been associated with 
better perceived health, including psychological well- 
being and social functioning [27]. Although there has 
been no direct link explored between emotion regula- 
tion, as defined within this research, and stroke, specific 
brain networks are known to be responsible for emo- 
tion regulation [28]. As in the case of emotion percep- 
tion, it is therefore possible that the lesion to the brain 
caused by the stroke may itself result in impaired 



emotion regulation. It is also possible that a reactive re- 
sponse to the stroke, as can be the case in depression, 
may also result in emotion regulation impairment. Here 
we explore the links between emotion regulation diffi- 
culties following stroke and social participation. 

Depression and anxiety are relatively common follow- 
ing a stroke. A Cochrane review of literature suggested 
that at least one quarter of patients will experience de- 
pressive and anxiety disorders in the first year after onset 
of stroke [29]. Although the relationship between de- 
pression and the consequences of stroke is a compli- 
cated one, research has suggested that abnormal mood 
is correlated with impairments of physical, social and 
cognitive function, increased mortality and contributes 
to stress on carers [29-33]. Depression in stroke has 
been correlated with reduced social participation and 
contacts [16]. Less is known about anxiety following 
stroke and its impact on social participation. 

Aims and objectives 

Therefore, this research aims to explore three different 
facets of emotion processing following stroke, explor- 
ing which difficulties in emotion processing occur and 
how these impairments impact on social participation 
in stroke survivors, while controlling for levels of ac- 
tivity limitation. 

Participants will complete measures twice, at approxi- 
mately one month post stroke and one year thereafter. 
This will allow the examination of the extent to which 
impairments in emotion processing are associated with 
social participation at both acute and chronic phases of 
stroke recovery. Also, by assessing participants longitu- 
dinally, direction of causation between emotion proces- 
sing difficulties and social participation limitations can 
be explored. 

The specific research questions which we will ad- 
dress are: 

1) During the acute phase, approximately one month 
post-stroke, are deficits in emotion processing 
correlated with levels of social participation? 

2) During the chronic phase, approximately one year 
post-stroke, are deficits in emotion processing 
correlated with social participation? 

3) do emotion processing deficits in the acute phase of 
stroke predict social participation at one year post 
stroke which is not accounted for by activity 
limitation? 

Methods 

Design 

This is a predictive study with a prospective design. 
Measures of emotion processing and social participation 
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administered at baseline will be used to predict partici- 
pation outcome at one year post stroke. 

Participants 

A sequential cohort of 125 patients, approximately one 
month post stroke, will be recruited from the rehabilita- 
tion and acute stroke units, stroke outpatient clinics, 
and the NHS Grampian Stroke Register within Aberdeen 
Royal Infirmary and Woodend Hospital, Aberdeen. Po- 
tentially eligible participants are to be identified in col- 
laboration with the acute stroke unit lead clinician. 

Inclusion criteria 

Participants are included according to the following cri- 
teria: 1) a confirmed diagnosis of stroke, defined as the 
presence of symptoms persisting beyond 24 hours and/ 
or a positive CT scan, one month previously; 2) no pre- 
existing neurological condition, psychiatric condition or 
chronic drug/ alcohol abuse known to affect emotion 
processing; 3) no severe cognitive impairment (MMSE 
score >23). 

Measures 

The following measures will be used at both the one- 
month post-stroke and one-year post-stroke assessments: 

Emotion processing measures 
Emotion perception 

There are several ways in which we gather cues as to 
other people's emotions; from their facial expressions of 
emotions, from their voice through the emotional inton- 
ation within their speech. Previous research has sug- 
gested that the accurate perception and integration of all 
these cues are used in order to accurately infer what 
higher order emotions are being conveyed [13]. All three 
of these cues will be examined. To assess emotion per- 
ception in the visual modality the standardised Facial 
Expressions of Emotion: Stimuli and Test [34] (Young, 
Perrett, Calder, Sprengelmeyer & Ekman, 2002) will be 
administered. This forced-choice paradigm requires par- 
ticipants to look carefully at static pictures of faces and 
choose which word best describes the emotion expressed 
in each picture from a provided list of six emotions; 
happy, sad, anger, disgust & fear. 

In order to assess emotion perception ability in the 
auditory modality, a sub-test of the Florida Affect Bat- 
tery [35] (Bowers, Blonder, Slomine & Heilman, 1996) 
will be administered. The emotion labelling task involves 
the presentation of one spoken sentence in an emotional 
tone. The participant then chooses from a list of words 
which emotion word best characterised the emotional 
intonation of the voice. 

As we rarely view faces in isolation, or judge emotion 
on voice alone, a more ecologically valid measure of 



emotion perception has also been incorporated into the 
test battery. The Awareness of Social Inference Test 
[14], comprises 28 videoed vignettes of actors engaged 
in everyday situations in which they experience one of 
seven emotional states (happy, surprised, angry, sad, dis- 
gusted, anxious, and neutral) which the participant has 
to identify. The scripts in all cases are ambiguous in 
content. This measure is of particular importance as it 
has been established to have ecological validity with fail- 
ure to recognise cues on TASIT translating into observ- 
able and reliable difficulties in spontaneous social 
situations [14], however as it has rarely been used in 
stroke populations before, this measure is administered 
in combination with the established measures described. 

Emotion regulation 

The methods by which emotions are regulated is 
dependent on several different factors, and so several 
areas of emotion regulation will be assessed, including 
the awareness and understanding of the emotion experi- 
enced; acceptance of the emotion; an ability to control 
impulsivity ensuring that one's behaviour fits the desired 
goals even when experiencing negative emotions; and an 
ability to use flexible strategies to regulate emotional ex- 
perience. Emotion regulation strategies will be assessed 
using the Difficulties in Emotion Regulation Scale 
(DERS) [36]. The DERS is a brief, 36-item, self- report 
questionnaire designed to assess multiple aspects of 
emotion dysregulation, including nonacceptance of emo- 
tions, impulse control of emotion, awareness of emo- 
tions, strategies of emotion regulation, ability to achieve 
desired goals and clarity of emotion. 

Anxiety and depression 

Depression and anxiety are common consequences of 
stroke, which have been shown to impact on other 
aspects of emotion processing as well as our desire to 
engage in social activities and contact. Two measures of 
depression and anxiety are to be administered. The first 
measure is the extensively used and validated Hospital 
Anxiety and Depression Scale [37] which has been 
shown to measure anxiety and depression, without con- 
founding by physical symptoms. A further measure of 
depression the Centre for Epidemiological Studies De- 
pression scale (CES-D) [38] will also be administered. 

Social participation measures 

Social Participation will be assessed in terms of several 
domains of engagement in social situations, including 
recreation, work, home activities, social aspects of life, 
as well as frequency of social contacts and networks. 
The Modified Functional Limitation Profile (mFLP) 
[39] will be administered. This is a hierarchical meas- 
ure of participation, with 136 items giving scores across 
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12 categories. The categories established to assess so- 
cial participation are those of; mobility, household, re- 
creation, social interaction and work (Johnston & 
Pollard, 2001). 

The World Health Organisation Quality of Life meas- 
ure (WHO-QoL BREF) [40] is a multidimensional meas- 
ure of quality of life, separated into four domains; 
physical health, psychological, social relationships and 
environmental. The WHO-QoL BREF has been shown 
to measure participation, and 80% of the WHO-QoL 
items have been demonstrated to tap some aspect of so- 
cial participation [41] with 42% of those items purely 
measuring social participation. This measure specifically 
asks an individual about their satisfaction with their abil- 
ity across the four domains. 

Size of participants' social networks will be assessed 
using the Lubben Social Network Scale (LSNS-18) [42]. 
This measure uses 18 questions which evaluate the size 
of different aspects of social network that are attribut- 
able to family ties, friendship ties and neighbourly ties. 
The LSNS-18 assesses the size of the respondent's active 
social network (i.e., relatives or friends seen or heard 
from >1 times/month), perceived support network 
(i.e., relatives or friends who could be called on for 
help), and perceived confidant network (i.e., relatives or 
friends to whom the respondent could talk about private 
matters). Both the Lubben Social Network scale and the 
WHO-QoL BREF have been shown to measure participa- 
tion as defined by the ICF [43] . 

Activity limitation 

The Modified Functional Limitation Profile (mFLP) [39] 
categories measuring activity limitation are those of am- 
bulation, body care, alertness and communication. 

Impairment 

Cognitive impairment will be assessed to provide a basic 
screen using the Mini Mental State Examination 
(MMSE) [44]. A score of less than 23 will result in the 
patient being excluded from the study. 

Procedure 

Consecutive recruitment will be employed with poten- 
tially eligible participants identified from the stroke units 
and clinics. Participants are invited to participate in the 
study by letter from the lead clinician. Participants on 
the ward are given the letter, a participant information 
sheet and a reply form, and may then put their reply 
form in a box provided at the nurse's station on the ward 
if they wish to participate. Participants discharged to 
home receive the same letter, information sheet and 
reply form posted to their home with a freepost enve- 
lope to post their reply form back to the researcher if 
they wish to participate. Participants who consent are 



required to complete two sessions, each session lasting 
approximately one and a half to two hours. The first ses- 
sion is to occur at approximately one month post stroke 
and the second session is to occur at approximately one 
year post stroke. All measures are administered at both 
time points. Participants can opt to split each session 
into multiple sessions should they wish to, to ensure that 
participants do not become fatigued. Participants can be 
assessed on the ward, in their home or at the University 
of Aberdeen. 

Ethical status and considerations 

The North of Scotland Research Ethics committee have 
given a favourable ethical opinion for the study protocol, 
REC Number 08/S0802/8, and recruitment has com- 
menced. Written informed consent is obtained from 
each participant as set out by the local ethical review 
board. No risk is associated with any of the measures to 
be used. All questionnaires being used are standardised 
and validated and have been used in previous studies 
with similar populations. Taking part in this study may 
involve minor inconvenience for the participants, in 
terms of spending time taking part in the assessments 
and in some instances travel to testing sessions. How- 
ever, in a bid to alleviate the latter inconvenience partici- 
pants will be given the option of the researcher 
attending their home or hospital ward. Any expenses 
that the participants incur will be reimbursed. 

Sample size 

The sample size was calculated using a G-Power statis- 
tical sample size calculation. For F tests with a medium 
effect size, with an error probability of 0.05 and power 
of 0.95 the total sample required is 119. 

Analysis 

Initially, a correlational analysis will be conducted on 
the measures from each domain of emotion processing 
to ascertain if the measures within that domain are 
highly correlated with each other. If this is the case the 
measures will be amalgamated. The same process will be 
conducted with the measures of social participation. 
Should the measures not be highly correlated an ex- 
ploratory factor analysis will be conducted. 

Regression analyses will be conducted to investigate 
whether the emotion processing measures predict social 
participation measures, controlling for activity limita- 
tions. The final research question was whether emotion 
processing deficits in the acute phase of stroke predict 
social participation at one year post stroke which is not 
accounted for by activity limitation? To address this, 
hierarchical regression analyses will be conducted, pre- 
dicting social participation at second assessment from 
concurrent activity limitation in the first step and 
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emotion processing from the acute phase of stroke 
entered in the next step of the regression. 

Discussion 

Potential implications of work 

This project will address a number of health care service 
priorities, including stroke, mental health, ageing and 
quality of life. This research has the potential to improve 
knowledge of the effects of stroke on mood and emotion 
perception, as well as enhancing our knowledge of the 
relationship between emotion processing constructs and 
participation outcome. Improving our understanding of 
the emotional factors which may underlie key social def- 
icits in stroke is important to inform models of function- 
ing and disability following stroke, as factors other than 
activity and cognitive limitations may be important in 
influencing post-stroke outcomes. 

The results from these studies will be of interest not 
only to the academic community with an interest in 
ageing and health outcomes, but also to both medical 
groups and patient support groups with an interest in 
stroke. In the longer term, the results from this study 
may influence future practice within rehabilitation set- 
tings. If emotion processing difficulties predict partici- 
pation levels and activity limitation, then those 
individuals could potentially be targeted for intervention 
in the acute stroke phase, ensuring that rehabilitation 
potential is fulfilled. Interventions have previously been 
successful in improving recovery in stroke patients. A 
randomised controlled trial of an intervention to in- 
crease patients' perceived control over their recovery 
resulted in better recovery from activity limitations [45]. 
Interventions targeting emotional states in the acute 
phase of stroke have been found to improve quality of 
life outcomes [30]. This research is also important in 
combining theoretical and applied scientific approaches 
from health psychology and cognitive neuroscience to 
important health problems. 
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